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5 .  Hydroflaps will improve the ditchlng  perfomance of the 
airplane by ma?zlng the ditching run longer and moother with lower 
decelerations . 

6 .  In rough water with wind speeds less than !2j milea per hour 
the airplane should be ditched at the go a t t i tude  wtth the Slight 
pstk paxaUel t o  tha wava create; t h e  airplane w i l l  probably heave 
or turn. If ditched  acroes the mvee, the a i r p a e  will probebly 
heave or dive- In winds over 25 milea per h o w  the  ditching 
should be made .into the wind ard across the waFes. 

Test8 were conducted in  lk"gley tank no. 2 and on m outdoor 
catapult in order to determine' the best w a y  t o  land the P-38 
airplane in calm and rough water and to determino ita probable 
d i t ckbg  behavior. The t e a t s  were reqneated by t h e  A m y  A i r  Forces, 
A i r  Ihtsriel m d ,  In their letter of h r c h  !26; L943, WEL :AW :50 
_ .  

m -SCALE ExPEEIE=Jc3E 
, .  

k report of' only one f u l l - a c d e  ditch- &s available. In 
thf.s ditching .ag. apprach wrk made Into the awe= with full flap, 
et an afrapoed 09 about 'Pzilea per' hour. The sea was rough, with 
a d.eep st7011 mi3 R 35 mile y e r  hour wind. The sirplane wa6 ditched 
over t he  crest  of a roller end in+& the trough. The deceleration 
was not savere. 'fie f lo t a t ion  time   st^ approximately 25 seconds 
The ditching' -8 considered aucceaafi" and the pilot, who had hfs 
Sutton harness secured, suatAined no injuries. The low touch-down 
speed of kl to 45 milas per hour together with the  bouymcy 
furnished by the empty gas ta r~ks  were givan ss the maw roaedne 
for the eucceaeful ditching. 

Description of Model 

A 1/9-size dynami,c model of the P-38, ~'hown in figure 1, was 
used in the t e s t s .  The Q-pe of cmstruction wed in building the 
InOdel was similar to that deecribed in reference lj the model was 
of tissue covered balsa construction  reinforced wi+& hardwood a t  
points of high stress . The model had a w i n g  span of 5.78 f e e t  
and an o v e r d l  length of 4 .X, fee t  . 
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The apparatus and ';est procedure were similar tc those 
described in references 1 snd 2. 



ZOO l'lai? Betting, where only the  air-borne speed 3.6 recorded since 
it w a ~  found to be less than the calculated n p e e d .  

Condition8 of simulated damage.- Two conditions of sinulated 
damage were used: 

(a) EO dmmge, (fig. 1) . 
(B) Three landing wheel doors reanoved, (fig . 2) 

Ditchlw aid  .- Some t ea t s  were made with two rectangular 
hydroflaps I n s t a l l e d  on t h e  model, one on t h e  undersurface of 
each boom or nacelle. Throe sets of hydrofhps as shown F? 
figure 3 were teeted. 

Condition of seawax. - A f e w  rtm were made in calm twd 
rough water at the catapult to check the tank result8 and t o  g i w  
an indication of rough water psrfolmance. 

General 

SummRriea of the results of the t e s t s  In Langley -&I no. 2 
are preeented in  tables I, 11, and 111. Table IV give8 the results 
of individual dl-LchLng r u e  a t  .&e outd.oor ca.taFult.. The spbols 
used in the tables w e  defined as fol lows : 

e heme - a bouncing  motion i n  which the model etr ikes  the water 
and no888 in slightly, rebounds or clears the water surface 
while ramcllning a t  nearu  the eane att i tude,  then atrikea 
the water again 

h amooth ran - a run in which there is no apparant oeclllation 
about any a x l e  during which tho model settles into the 
mtrtr as t h e  forward veloci ty  decreases 
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8 ski~ping - 84 unihdating notLon about ths t m v e r e e  axis 
in which the model clears the water 8UTsace campletely 

lu +he tables, same of the behaviors are &efined by two symbols, 
indlicating conibine5 behavior. For e q l e ,  "eo" p1sarm that durfIlg 
the heave o m  nacelle &ug in at the first cmtact with the water, 
and at the secolld contact the other nacelle dug in, thus giving a 
yawtng motion to tihe ditching. Similarly, %tl' meas the model 
t m e d  8he3rply at f ir6t conkc5 in the hesve and then landed a t  a 
W f  erent heading. 

In a heave, the deceleration of the m&el at the first impact 
with the water was considerably hfgher t h n  that at the eecond. 
This  .Initial deceleration wa8 cmFrativel$ high; as mu~h a6 
l l g  was recorded. 

Photogragha &LOW- c-acteristlc beh~vfora of the mgdel &re 
Shown in figuea 4 and 5 .  m e  histories of l m g i t u d i m l  decelerations 
are shown i n  f igum 6 .  
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Effect of Simulated D m q p  

Tha m a x h m  dscelera tiona of the model when fiitciled' with 
smulaced failure of the landing wheel doors averaged 3g grater 
than t h e  maximum d e c s l e ~ ~ t i o n s  occurring in ditchings of the . 
undatmgod model (t9,kle I)  . The tmdoncy t o .  hema md rebound Pram 
tho Water seemed goa';er in dltchings of the &meed modal. When 
the nose wheal door WJB rernoved, t h e  fuselage undersurface aft of 
the door opening o c c n s i o ~ ~ l l y  tore' off in 6 ditchfng, necessitating 
re inforcaent  of t he  mdel  at th i s  section. 

Ef'fact of Weight 

A l t h ~ ~ g h  the p e r f o m c e  st both weigh5 ccnditions was e a s e n t h l l y  
the sume (tables I a d  IC), t h e  decaloration'md heaving action 
appeared greatar  at t he  overload weight condition than at  t he  n o m  
weight; condition. This was probably C L Q S O ~  by the higher landing 
speeds necessary at the higher wing lowling. 



P 

. .  

From tha results of the t e a t s  of a 1/9-8ize model the following 
conclusions w e r 0  tiram : 

: . 
.i . . .  , .  .. . 

. I .  
. .:. . . ... , . .  
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1. The airplane should be landed a t  a tail down a t t i tude  
(thrust line a t  go to 13') wi tzh flaps fu l l  down. 

2. When ditched In calm water at  the go attitu2.e the airp18me 
~53.1 probably heave with a high deceleration at the fir'st contact 
with t he  weter . 

3. The landing should be made with the wing laterally level, 
othmwtse a violent turn o r  an oscillation in yaw may result. 

4. The airplane should be hnded a t  the  lightest weight 
poasible . 

5 Eydmflapa dll. improve the ditching p e r f o m c e  of the 
airplane by mtiking t h e  ditching run longer and smoother with lower 
decaleratioris . 

6 In rough water with win3 epee& l e s o  than 25 miles per hour 
the airplane should be &Itched at the go ettitude with tho f l i g h t  
path parallel t o  tha m v e  crests; the airplane wfll probably heave 
or turn. If' ditched acmm t h e  mvm, the airplane -dl1 prcbably 
heave or dive. In winds over 25 miles per hour  tne ditching should 
be made into t h e  w i r d  and across the mve3. 

Mechanical Engineer . .  
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1 - Fisher, Lloyd 3. and Steiner, Wrgare t  F . : Ditching Tests with 
a 1/12-Size' Model of the Amy B-26 Airplane in HACA Tank No a 2 
and on an Outdoor Catapult. DACA MR, Army Air Forc63, 
Aug 15; 19kk 

2 Jarvis, George Am, and Tarsh i s ,  Robert P . 2 Ditchj.Ag Tests with 
l/X)-Size ModeJs of the Army 8-29 Airplane in Langley Tank No . 2 
and from an Outdoor Catapult. NACA MR No. I6B04, 
Army A i r  Forces, 1946. 

3 Anon : haplane Ditching Manual Prepared A i r  Sea Reecue 
Bull No. 4, Air Sea Eescue Agericy (Wa8hington),, Oct. 1944, 
pp. 4-8. . . 

. 
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NACA RM No. II 

1 Coldan notations a r e  explained aa .Pollows : 
Eiun - Leng3h of m, given in Elltiples of the 

Rmlr - Notations under this heading have the 
length of the airplane 

following meaning : 
b - ran deeply 
a - aivea 0lightQ 
e - heaved 
o - oscillated in roU. and p w  
t - turned quickly 



Damage 

Simulated 
failure 
of the 
three 
landing 
wheel 
doors 

I 
I 

lColumn notations axe explained as follows : 
R u n  - Lengtkr of run, glven fn multiples of the length 

Rmk - Rotations under “his headfng heve the f ol la r lng  
of the a f r p b e  

meaning: 
b - ran deeply 

p - porpoised 
s - skipped 

p1 - ran smoothly 

‘Wdroflap designation is explafned in figure 3 . 
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Behavior 

I I 

._ 

Heaved, turned a h a l p 4  
Heaved, two flaps failed 
Heaved, m e  f lap failed 
Hewed, dived deeply, f h p e  f s i lea  
Mved slightly, heaved, three flaps fded 
Heaved, turned sharply, one fZap fai led 

Dived o l l g h t l y ,  one flap f a l l ed  
R a n  deeply 
Ran b e p l y  
Heaved 
Oscillated In yaw, om wiring low 
Heaved 1 

"-. ."- 

"-.. 

W 
P 



Figure 1 e -  Photograph of a l/g-eize model of the Amy P-38 airplane 

(a) Front v i e w .  

Figure 1 .- Continued. 
(b) Side view. 

Figure 1 .- Concluded. 

(c) Bottom view. 

Figure 2.- E'hotogragh of a l /g-sizs model of the A r q  P-38 airplane 
with the nose landing gear door and main landing gear door8 
removed. 

Figure 3 . -  Instsllation of' hydroflap on model. 

Figure 4.- Photographs of ditchinge of a 1/9-8228 model of the Army 
P-38 airplane (CJ .563 seconw i n t e m d  fd.1 scale). Simuhtea 
r'allure of the three landing wileel doors. 

(a) Atkitude of thrust line 13'; f laps down 370 scale strength; 
speed LLO miles per hour Pull scale. 

Flgure. 4 - - Contfnued . 
(b) Attitude of thrust line l3O; f h p s  up; speed 130 railee 

per hour full s c a l e .  

Figure 4 c Concluded. 

(c) Attitude of thrust  line 2'; flaps 370 s c d e  strength; 
speed lb miles per hour full scsle. 

Figure 5 .- Photogm2hs of a ditching of a 1/9-8ize m d e l  of the Army 
P-38 airplane = (Full scale time intervals indicated in eeconde) . 
Attitude go3 flaps down 37", speed 100 mile8 per hour, f r d l  scale.  
Birmxlated failure or' l a n d i n g  wheel doom. 

Figure 6 b -  T i m e  hietories of 1nngitudlm.l. decelerations for ditching 
t e s t s  of a 119-size model of an Amy P-38 airplane a t  14,900 pounds 
~ O S S  weT@t  in c a h  water Mth flaps fuUdok-*- .  ~ - 
(m v a h w  me IU scale ..I 
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(a) Front view. 

Figure 1.- Photograph of a 1/9-size model of the Army P-38 airplane. 
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(a) Side view. 
pigure 1.- Contiuued. . .  

- .  I 
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(a) Attitude of thrust line 13O; flaps down 37O scale strength; 
speed 110 mLles per hour full scale. 

Figure 4.- Photographs of ditchings of a l/g-size model of the Amy 
P-38 airplane (0.563 seconds interval full scale), Simulated 
W l u r e  of the three landing wheel doors. 
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(b) Attitude of thrust line 13'; flaps up; 
speed 130 miles per hour f'ull scale. 

Figure 4.- Continued 



(c) Attitude d thrust line 2'; flaps 37O 
scale strength; speed 140 miles per hour 
full-scale. 

Figure 4.- Concluded 

.. . 



0 .47 .04 1.41 

I t  1.88 2.82  4.22 6.63 

Figure 6.- Photographs of a ditchrxlg of a l/Q-size model of the Armg 
P-38 airplane. (Full scal. time intervals indicated in seconds). 
Attitude go, flaps down 97 , speed 100 miles  per hour, full scale. 
Simulated failure of landing wheel doors. 

I ~ T ~ e ~ r n  IWImBT COYYIW~ ml AmIIWIEI 
LUILBT nLy)nI& U I D Y # J ~ C &  LbmnAmnl- I . U L I T  FImb VI. 

. ... . . . . .. . 



NACA RM No. LQ17 Fig. 6 




